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Fig. 4(1) 



14: Line sensor 
camera 




Out-of-focus state (work piece surface + a) 



Fig. 4 (2) 

} Location of foreign matter 
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Out-of-focus condition 
(Size of foreign matter: 8 pixels) 
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Fig. 5(1) 




Focused state (work piece surface) 



Fig. 5 (2) 



Location of foreign matter 
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Focused condition 
(Size of foreign matter : 2 pixels) 
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Fig. 6 



Image taking 



Pattern matching 



Correction of position 
of examination range 



Automatic binarization 
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Counting of the number 
of light receiving regions 



Determination of 
adjacent areas 
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Fig. 8(1) 
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Examination flow> 
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Detection of light receiving regions 
Conditions: 

1 Color of measured object 

2 Area upper limit value of measured object 

3 Area lower limit value of measured object 




NO 



^Adjacent area determination^ 
of good-or-bad determination 
second step 



540 



End of examination 
NG determination 
(bad through hole numbe/) 



Fig. 8 (2) 



description of area upper limit values and area 
lower limit values of measured objects> 
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Fig. 10 
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Fig. 11 



«Flow of adjacent area determination^ 



Process of counting and determination of 

the number of light receiving regions (throgh holes) 



Good-or-bad determination 

( Obtain AND of measured results in forward 
direction - reverse direction) 







Determination of areas of adjacent light receiving 
regions in forward direction 
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Determination of areas of adjacent light receiving 
regions in reverse direction 
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Fig. 12 
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«Flow of adjacent area determination process and 
Examination of each examination range» 



First determination (Set parameters) 
First through -=>- Area value of light receiving 
hole region of through hole to be compared : A 

Second through-?- Area value of light receiving 
hole region of through hole to be examined : B 



621 



Also shift through hole to be examined 
by one through hole (shift in examining 
direction) 



NO : A is greater 

627 




NG point : 
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NG point : 
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NG through hole area 
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NG through hole area: 
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JJJ Substitute value on right side 
for value on left side 
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Substitute value B for A 
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Fig. 13(1) 



Determination of adjacent areas in forward direction 
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Fig. 13(2) 



Determination of adjacent areas in reverse direction 
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Fig. 14 
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5: Z-axis automatic 
control function 
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sensor 

camera 



Micro- 
scope 
unit 



Automatic focusing unit 



Image processing device 



1 Work piece 



Fig. 15 



(PRIOR ART) 




Image taken 
(for one throgh hole) 



Work piece with a plurality of through holes 



